The mechanism of neuronal resistance and adaptation to hypoxia.
In this work we provide a theoretical explanation for the observations that: (i) young animals are more resistant to hypoxia than adult ones and (ii) repeated exposure to a hypoxic insult increases the tolerance of young animals and isolated brain tissue to that insult. Considered here is the role of taurine, a putative Ca2+ transport modulator, in attenuating Ca2+ influx and overload in brain tissue upon hypoxia. It is proposed that the higher resistance of young animals to hypoxia stems from their higher brain content of taurine as compared with adults. The increased resistance to lack of oxygen upon re-exposure to hypoxia may occur as a result of protein and coenzyme A (CoA) breakdown which leads to the accumulation of products like cystine, cysteine, cysteamine and other sulfur-containing compounds. Upon reoxygenation, these compounds are oxidized to form taurine, which in turn attenuates neuronal Ca2+ accumulation. The sulfur-containing compounds are considered to be natural scavengers of oxygen-derived free radicals which are formed upon reoxygenation and have been implicated as a major component in the process leading to ischemic/hypoxic brain damage. Repeated hypoxic insults bring about the formation of higher levels of taurine and hence the observed adaptation to oxygen lack. The hypothesis presented here is supported by experimental observations in our laboratory and those of others.